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New Single-Slope and Retrofit
Traffic Railings

Steven Nolan and Charles Boyd




Outline

* Part 1 - Introducing the New Single-Slope Traffic Railing
* MASH implementation
* Crash testing overview
* FDOT Standards Development (Index 426, 427 & 428)

* Part 2 - New Policy for Retrofitting Existing Bridge Traffic Railings
* Policy Overview
* Example applications
* New Retrofit Standard (Index 490)
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Part 1

Introducing the New Single-Slope Traffic Railing

* MASH implementation
* Crash testing overview
* FDOT Standards development (Index 426, 427 & 428)
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New Single Slope Traffic Railing

Why the change?

* Updates to traffic railing acceptance criteria with release of
AASHTO’s Manual for Assessment of Safety Hardware (MASH-09 &
& 16) including;: “

* increases in the size of several test vehicles to better match the current

vehicle fleet, changes to the number and impact conditions of the crash
test matrices, and more objective, quantitative evaluation criteria...

* Joint Implementation Agreement for MASH Implementation
between AASHTO and FHWA in December 2015.

* Uses a phased approach for various Roadside Safety Hardware.
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g«m Memorandum

us
Federg) Highway

AASHTO/FHWA Policy

Subject:  INFy ORMATION: AASHTO/FH WA Date: -7 2016
Joint lmplcmcnlnli(m Agreement for
Manual for Assessing Safety Hardwqrc

. ation (MASH) -i-
* AASHTO/FHWA Joint Implement - Eongt

Administration

in
Agreement for Manual for Assess & s, Mool £ Juffds

Director, Office of §;

g A S I I To:  Division Administrators

W a re Directors of Field Services

f a fe ty a r Federal angs Highway Division Directors
Purpose
The purpose of this memorandum js ¢ share information regarding the American
Association of State Highu'u_\' and 'l'runspnrlalmn Officials (AASIH'()l"l"l'l\\"/\ Joint
lmplemcmmion Agreemeny for the AASIITO Manual for Assessing Safety Hardware
(MASH), Recently, the agreement was Successfully balloted by AASE ITO’s Standing
Committee o High\\'uys and approved by FHWA

Informatioy

AASHTO Approved Dec 21, 201 I—?TO ehi
( der recommen da ti ons from AAS (('le Norc{nbcrl 12"'.d 2015, Flwa iss:zds memorandun
un

Jisafety. fhwa, OL.goviroadwyy PONCY_guidesroad hardware/

molll12]5)) indicaling that all modifications 1o NCHRp 350-tested devices wi]| require

[
1 S f ty)‘ esti der MASH in orde ceeive a Federal-gig eligibility letter f; FHWA. |
ittee on Roadside Safe e BT
Commi

Www .lbdcl‘alrcn:slcr.u()\ larticles/2015/1 1, 13/2015.28 753:’nmnuul-fbr-usscssins-

i ?ID=2707
i or g/ i te deta’lSOGpr safct, tardware mash-transition) Was also issueq regarding this actiop, This action
//bookstore.transportation. m_ i
https://bo :

Through (he AASHTO/FY WA partnership, (he agreement wys exeeuted to define actions
needed for iyl implcmcnlalion of MASH over the course of severa] Years. Per the
agreement, the implcmcmaliun of the lbrlhwming edition (anticipated Spring 2016) of the
AASHTO Manual for Assv:ssing Snlbl}' Hardware (&MSI-I) will be as follows:

cant step forward 1o the implementation Oof MASH.

¢ The AASHTO Technical Committee op Roadside Safety wil continue to he
responsible for d-:\'clnping and m;xinl:xining the evaluation criteria as adopted by

FHWA Memorandum (Jan 7, 2016):

easures/reduc
ty.fhwa.dot. gov/roadwqy_dceepg%)unterm -
Qtz}t?;is/{lsasf:vg}'ity/policy_memo_gu:dan : 7
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https://bookstore.transportation.org/item_details.aspx?ID=2707
https://safety.fhwa.dot.gov/roadway_dept/countermeasures/reduce_crash_severity/policy_memo_guidance.cfm

AASHTO/FHWA Policy

* AASHTO/FHWA Joint Implementation Agreement for
Manual for Assessing Safety Hardware (MASH)

Some key dates of interest for phased implementation:

 December 31,2017: w-beam barriers and cast-in-place concrete barriers;

* June 30,2018: w-beam terminals;
 December 31,2018: cable barriers, cable barrier terminals, and crash cushions;

* December 31,2019: bridge rails, transitions, all other longitudinal barriers
(including portable barriers installed permanently), all other terminals, sign
supports, and all other breakaway hardware;

...but FDOT has a local agreement with FHWA Regional Office to implement

roadway and bridge traffic railings at the same time (July 2018 lettings)
7 2017 |~ \5
)esig'n Training

Erpo




FDOT Policy

* Engineering and Operations Memorar}dum
16-01 [ Roadway Design I?ulletm 16-02
Structures Design Bulletin 16-03 /...

MASH-16 Implementation Plan
(FHWA Approved: 2/5/2016)

http://www.fdot.gov/design/Bulletins/Default.shtm

FDOT

Florida Department of Transportation

RICK scorr 605 Suwannee Streer JIM BOXOLD
Governor Tallahassee, F1. 32399.0450 SECRETARY
GIN D OPERATIONS MEM RANDUM 16-01

ROADWAY DESIGN BULLETIN 16-02

DCE MEMORANDUM NO. 0316
DME MEMORANDUM NG 1o UM NO. 16-01

(FHWA Approved: 02/05/16)

DATE:

TO:

FROM:

COPIES: Brian Blanchard, Tim Lattner, Michgel Shepard, Robert Robertson, David

SUBIECT: MASH-16 Implementation Plan

This bulletin/memorandum introduces the Department’s implementation plan for roadside hardware
compliance with the 2016 edition of the AASHTO Manual for Assessing Safety Hardware
(MASH-
both proj
Propriety hardware included in the Design Standards (e.g, Guardrail, Concrete Barriers, Bridge
Traffic Railings, etc.),

February 5, 2016

District Directors of Transportation Operations, District Directors of
Transportation Development, District Design Engineers, District Consul
Project Management Engineers, District Construction Engineers, District
Geotechnical Engineers, District Structures Design Engineers, District

Maintenance Engineers, District Roadway Design Engineers, District Traffic
Operations Engineers, District Program Management Enginecrs/Administralors.

District Drainage Engincers and District Materials Engj
Tom Byron, P.E., Chicf Engineer i w

Sadler, Mark Wilson, Rudy Powell/John Krause, Lora Hollingsworth, Amy
Tootle, Bruce Dana, Gregory Schiess, Trey Tillander, Dan Scheer, Karen

Byram, Bob Crim, Chad Thompson (FHWA), Kevin Burgess (FHWA), Jeffrey
Ger (FHWA), Nick Finch (FHWA) and Phillip Bello (FHWA)

16). The implementation plan includes the full integration of roadside hardware, including
prictary devices provided on the Department's Approved Product List (APL) and non-
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http://www.fdot.gov/design/Bulletins/Default.shtm

FDOT Policy (E&O Memo 16-01...) g

Florida D
- epartment of T :
RICK SCOTT 0
GOVERNOR 605 Suwmmc£xrc,: ansportation
Tallahassee, F1. 32399.0450 T ROXOLD

SECRETARY

Implementation ANDUM 16.01
Date Hardware Category Notes -
July 1, 2017 - W-Beam Guardrail - Design Standards, Index 400 Current W-Beam Guardrail

(Index 400) will meet MASH-16 | o operaions, Distict irectors of

strict Design En,

. gineers, District Consultant

istrict Construction Engineers, District
. . o - Structures S1, Engin istri
- Guardrail Approach End Terminals - Specification . Xaadvay Do Engimen ot o
i _ . o Design Standards Indexes for 2gram Management Engincers/ Administrgors
Section 536, APL (will be implemented earlier if . , ) irict Matrils Engigfers :
Single Slope Barriers will be

roducts become available prior to July 1, 2018 -

P _ e P Y ! ) developed to meet MASH-16, “hel Shepard, Robert Rob :
- Concrete Barrier (36" Single Slope) - Design Vlohn Krause, Lora Hollingegerts 1.
TL"4 & Tl's.. n’ssi::,f‘?Tilland.er, Dan Scheer, Karen x
July 1, 2018 Standards, Index 410 , oy in Burgess (FWA, ey

. . : . Current Design Standards A

- Pier Protection Barrier (Single Slope) - Integrated indexes for 32" F-Shape

into Design Standards, Index 410 P  implementation plan fo roadside hardhpe

[ - Bridge Traffic Railing (Single Slope) - NEW Design ] Barriers (MASH-16, TL-3) will anual for Asesing Sty Hardwans

integration of roadsid
Standards, Indexes

be discontinued. <’2.°”ou;3,i’1°dcf.c§?£é;’"‘iu};‘g
I - Hirh Tancian Fahkla Rarriar - Navalanmantal
http://www.fdot.gov/design/Bulletins/Default.shtm 20],7_/44
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http://www.fdot.gov/design/Bulletins/Default.shtm

MASH-16 (Second Edition)

Minor updates from 2009 (no significant change for concrete traffic
railings)

https://bookstore.transportation.org/item details.aspx?ID=2707

Crash Testing/Acceptance History:

* 1962: HRCS Circular 482
* 1973: NCHRP Report 153
* 1978: TR Circular 191

* 1980: NCHRP Report 230
* 1993: NCHRP Report 350

* 2009: Manual for Assessing Safety Hardware (IV\ASH) /'
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https://bookstore.transportation.org/item_details.aspx?ID=2707

Vehicle Class

Small car

NCHRP 350

820C
Weight: 1,809 Ib.

MASH - 2009/2016

1100C
Weight: 2,420 Ib.

2000P
Weight: 4,409 Ib.

2270P
Weight: 5,000 Ib.
Min. c.g. height: 28 in.

8000S
Weight: 17,636 Ib.

10000S
Weight: 22,000 Ib.

36000V
Weight: 79,366 Ib.

36000V
Weight: 79,300 Ib.
Trailer Length: 53 ft.

, 2017/‘J_\§
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Example:
Pickup Tuck - Old vs. New
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NCHRP 350 vs. MASH: Impact Conditions

TL-3 Small Car Speed: 62 mph Speed: 62 mph
Angle: 20° Angle: 25°

TL-3 Pickup Truck  [Speed: 62 mph Speed: 62 mph
Angle: 25° Angle: 25°

TL-4 Single Unit Truck [Speed: 50 mph Speed: 56 mph
Angle: 15° Angle: 15°

TL-5 Tractor Trailer |Speed: 50 mph Speed: 50 mph
Angle: 15° Angle: 15°

2017
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Full-Scale Crash Tests under
NCHRP Project 22-14(02) for development of MASH

1'-3

» Conducted several full-scale crash
. T tests of existing hardware, including:
T 'I'/f' ‘ * 32” New Jersey Shape Traffic Railing -
N 2" Cover . .
S R Passed pickup and small vehicle, but
1 1= [Peoos s failed Single Unit Truck (Test 4-12)
E\.] ;l‘[ J,ga"? | g
N E‘;? / Bars 55
S & (Typ.)
N 14" Min.
r‘n__t— - | (——Cop.fng
< Cover thin) A g
1 el /ng’(\ 7 ])E < FDOT version of NJ Shape
( Bars 5R @ 9" —/ \—Bars SAT_@ 9" from 1970’5
Bridge Deck (Source ’DS'402) : v
NEW JERSEY SHAPE RAILING 2017_j—"
INDEX NOS. 11407 & 11460 esig'n Training
) Erpo



Crash Testing...

Midwest Roadside Safety Facility crash test conducted 4/13/2006.

MwRSF Report No. TRP-03-178-06: :
“PERFORMANCE EVALUATION OF THE PERMANENT NEW JERSEY | e
SAFETY SHAPE BARRIER — UPDATE TO NCHRP 350 TEST NO. 4-12

Midwest Roadside
Safety Facility

(2214NJ-2)”

Conclusion: 32" NJ Shape too short for larger Single Unit Truck!
(Note: cargo ballast c.g. height = 67”, suggested 4" reduction)
http://mwrsf.unl.edu/researchhub/files/Report145/TRP-03-178-06.pdf
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http://mwrsf.unl.edu/researchhub/files/Report145/TRP-03-178-06.pdf

Crash Testing...

Texas Transportation Institute conducted another test for the 32”
New Jersey Shape using the revised SUT cargo ballast c.g. at height |

TTI crash test conducted 2/19/2008 (MASH Test 4-12, No. 476460-1b) |

NCHRP Project 22-14(03) Appendix B: —

“MASH TL-4 TESTING AND EVALUATIONOF THE NEW JERSEY SAFETY e ———— |

/‘-‘r]l'exas/lft »
ransporiation
A [siitite

SHAPE BRIDGE RAIL”
Conclusion: 32” NJ Shape too still short for larger Single Unit Truck!

10




Crash Testing...

TxDOT sponsored FEA simulation for MASH revealing traffic
railing needs to be 36” tall. Subsequently confirmed with
successful full-scale test using Single Unit Truck. "ot B

Crash Test (MASH test 4-12) conducted 3/10/2011 at TTI.

TTI Report No. FHWA/TX-12/9-1002-5

h tt S.//N tl. bts. ov ”b O O O O O 62 -1 O 02- Finite Element Model of the Single Unit Truck Impacting a Rigid Single

Slope Barrier under M.45SH TL-4 Impact Conditions.



https://ntl.bts.gov/lib/43000/43500/43562/9-1002-5

Ongoing Research related to MASH Bridge Rails

* NCHRP 20-7 (395) - MASH Equivalency of NCHRP 350 Approved
Bridge Railings
* Texas Transportation Institute 6/7/2016 — 6/6/2017
* Evaluate “grandfathering” of historical bridge rail designs

* http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectIiD=4214
- Roadside Safety Pooled Fund (TT! and various DOT’s) C G
* MASH Coordination Effort (607241)

* Build and maintain Database of Crash Tested Devices f

* https://www.roadsidepooledfund.org/607241-2/
o 2017/!J\5
)es:gn Tral%:;d



http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4214
https://www.roadsidepooledfund.org/607241-2/

Why Single-Slope Traffic Railing?

* Need a minimum 36” height for TL-4 (MASH);

* Many other states have adopted the single-slope shape (Texas,
California, New York...);

* Simplified forming;

* Existing MASH crash tested design available (TxDOT version);
* TTI Report No. FHWA/TX-12/9-1002-5

“DETERMINATION OF MINIMUM HEIGHT AND LATERAL DESIGN LOAD
FOR MASH TEST LEVEL 4 BRIDGE RAILS”

2017 | - \ \
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TxDOT vs. FDOT 36” Single-Slope (TL-4)

* Different concrete cover required minor width changes

@

;‘-1_2 ]‘/‘fzu
m ]
& 7w &
. | .
1y QI
o 1'-0" m
o o
1 1" R or ~=— Nominal l
r;:? Chamfer Face of Rail 33
™~ \ <t
R(#4)
"
g T ) ¢
g :
n (Typ) &
E 1 "
3 m
= (Typ) >
Ly
4 ?/:IH 'g:\.r

- o —

E L = =

OB L s

TxDOT Standard: Type SSTR

}n’_4h .
L~
AR C
23
3|2
Bars 4P @ 6" sp. By
|
:;I“u "
‘:" -
<
- Bars 45 ~
(Typ.)
) 4 3
s 1005 Zra
E:, ::r-: W }ff 'E:
I ® = Bars 4V
m e @ e sp.
iy o 24" Cover
=t e
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[
= Const. Joint . o)
= Required Py _13‘
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=TT T ZlD .
el | sl § it E‘g'é %
{ ———————————————————————— ‘%ﬁ]ﬁl&/—/ﬁ_: S B 1 {1 o
~ LS [
Bridge Bars 45 =| Coping
Deck 704 4 6
Front Face of Bar 4V —=

FDOT Standard: Index 427
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FDOT 32” F-Shape vs. 36” Single-Slope (Edge)

» Different concrete cover, weight, rebar spacing and base width (reduced 2 4”)

* Weight 420 Ib/ft vs. 433 Ib/ft.
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FDOT Standard: Index 420
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FDOT Standard: Index 521-427
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FDOT 32” F-Shape vs. 36” Single-Slope (Median)
* Different concrete cover & weight; Same vertical rebar spacing & base width
* Weight 485 Ib/ft vs. 648 Ib/ft.

2'-0
7,&-; gj'/zu ?%..
50| 2% . &
o 3 —cD:
3= rs 5R @ 1'-0" sp. ——] __ =
rs 5R @ 1'-0" sp.  —| Sl N
] F\J T -
=
=
=
N . rs 55 (Typ.)
- ~ \ m
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4 | I
z 3" Cover S g o coverl
c? z — 5. b 21& Cov=
By o) @ 51095]
3 5
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) i Deck 3 A / Deck =
t:'lt? ) STe 0
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3-6"

TxDOT vs. FDOT 42” Single-Slope (TL-5)

* Different concrete cover required minor width changes

TxDOT Standard: Type T80SS
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FDOT Standard: Index 521-428
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FDOT 42” F-Shape vs. 42" Single-Slope

- Different concrete cover, weight, rebar spacing and base width (reduced 3”)
* Weight 625 Ib/ft vs. 580 Ib/ft.

1.6
1'-84" . Lo L—*
* I
8" r-ok ]
Bars 5P 3|2
5 3% Bars 5P g = @6 sp. : é
Ol e
8" sp.
[@ I N e [ ! A
5 [ A &)
=t
RS faa EI:s - Bars 651 _
M ’l / — Bars 851 — (Typ.) i
A / (Typ.) -
= / -
] 5 =
N o = N <
t'? @) }},_fn E -
A : 2 =y
=1 =
3" Cover : 2l ¢
53”7"
H—— Const. Joint E
s £
Required o o
L0}
: . e 3
. 1% @ .‘E_C‘-? ~ - =
| : = r
—=—==—zZ=Z=Z=Z=Z====z=D5\> = ==
) = = = g =
=1z E :::::::-(::: -.\ ® lﬁ ':‘(2
j Slu & ~
10¥% 6 ‘ \_ ¢ ping

[\~_ :k Bridge Deck
Coping *

FDOT Standard: Index 425 FDOT Standard: Index 521-428 2017/‘4
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Approach Roadway Barrier Height :
* Due to potential future asphalt overlay, roadway approaches ?E i
will have 2”” additional barrier height: |2

* 36” Single-Slope on Bridge (Index 426 & 427) 52%

—> 38" Single-Slope on Roadway & Walls (Index 410 & 6110)

* 42" Single-Slope on Bridge (Index 428)
- 44” Single-Slope on Roadway & Walls (Index 410 & 6110)

See Roadway Design Bulletin 16-04 for preliminary shapes:
http://www.fdot.gov/design/bulletins/RDB16-04.pdf

Fut Asphalt Overlay)
44" 3 gu

)esig'n Training
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http://www.fdot.gov/design/bulletins/RDB16-04.pdf

Approach Roadway Barrier Height

38” Single-Slope (Index 410 /521-001) 38" Single-Slope (Index 6110 / 521-610)
On Roadway: On Retaining Walls:

79
2-0 Spacing Bars 4S5
7% 9% 7Y 2
N =t
W
>
| :
. - o
SR Y =
/’v : ‘V '- ‘ s g
i < 14" 5 [
; o Ty r~ &Sl
/,, Tental ® | T
. L [
o . N +— Construction =+ E
Shoulder or M ol T Joint 2
Roadway e ALK BT Shoulder or ) g
Pavement : oD D Roadway . F | X Topof
(Typ.) § Lk TR A Pavement - N —t )/ Coping
\ = ) ¥ . ]
— 7 5 5 + "§  Roadway
=== T o Caver — Shoulder |-
0 4 I R : Elev. 2
- '.' ‘_;‘ R ey il a §
L — = n )
38" FULL W e e T e : , “ ~
e AT , Trare o :
MEDIAN BARRIER A v = Footing Options o o o egeie _ Y
LG Per Design Standards - 3 Cover : ' s i IS
i : : . . ‘ : ' '“ =
See Note 8) — : o -
| . ' - f_f
RDB16'O4 - bond breaker - ' .
38 SHOULDER BARRIER " Min. Cover — 7\ | |l,.-"ar,fe5 (2" min. )



http://www.fdot.gov/design/bulletins/RDB16-04.pdf

Height Transition on Approach Slab

* 36” Single-Slope on Bridge (Index 426 & 427)
- 38” Single-Slope on Roadway/Walls (Index 410 & 6110)

7y Intermediate Open

/Nt (see Notes)

See

Pre-cured SiliNgne Sealant ~

etail "C" for

¢ Superstructure

Supports

I V-Groove

e Ta r

Ve W

ey
Ve ST wete

@ v .0 B
. I ,V.v.:nl.» ,‘7‘-. e,
07'°.’v’:\.°."°, gotolo g Tote g gflarie

Approach Slab (FigKible Pavement Approach Slab

Shown, Rigid Payfment Approach Slab Similar)

36" Single-Slope
Traffic Railing

i Approach

Ka

5'-0" Taper

Raise Bars 4P to maintain
2" cover at top of Traffic

38" Single-Slope

Cancrete Barrier
or Traffic Railing
on Retaining Wall

ing station Railing along taper
Wwall ' N A
— a
f I |
|| g |
Bars 45 / :
(Typ.)
|
_L/_/ ™\ L |
Bars 4P | 1 [ | )
fT}‘PJj/ : L E-‘I)
L ny
1T e |
| B |
|
|
Bars 4V :[ [ [: :[ [ [ |
(Typ.) U |
e | = l
Field Bend Bar 45 | = i
to follow bottom leg == b
of Bar 4P —— | : =
5 2
|| L] L =N
Approach Slab e 2z g
iy =
' Rl

DETAIL "B"

<

ELEVATION - RAILING HEIGHT TRANSITION
(Showing Transition to 38" Single-Slope Traffic Railing or Barrier)




Approach Roadway Barrier Height

44” Single-Slope (Index 410 /521-001)  44” Single-Slope (Index 6110 / 521-610)
On Roadway: On Retaining Walls:

gvr_ 1o 7 9 (36" Single-Slope)
v 10" (42" Single-Slope)
Spacing Bars 45 (36")
Spacing Bars 65 (42")
SIS /( . 219
AR g S
prde : I3
Y L), K
[of %50 2 , . gz o
i [ e , 1 Dz, gle B
fiu R ¥ | =
ol | [ oo i 9
/{1 - R | = nfwn g
A R .Y = s Q| =
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Roadway Pl e Joint o= M A
Favement R R ) R 1% Top of
. o e f=3 L ?\l )
for o et Wi la! E L X Coping
I l.- l-.-.' ) ﬁ- S T -
3 1 _ﬁ'él —_— |=—=——— \Q{ 2" Cover < Roadway
I a' - B - — < - T | (See Note 7) Shoulder
Ak - 5 - & @ . i ~ "~ 1. ,BJ Eley.
F= " | ' . h
- e =T, R L o=t LT o R
Seemt, B T e s B e N
-+~ Footing Options =i ~— Bars 5L @ 1'-0" sp. . w|x
o, Per Design Standards o - bond breaker |\ S of $|2-
. . - . " | _E
B T - T - SR - T S - T - T - olystyrene (%" -S“Gilej - 9 ;'I-' = g ;T =
L =Ly R
RDBT6—O4 all (Type Varies) —— ) Sl ~ N
| I



http://www.fdot.gov/design/bulletins/RDB16-04.pdf

Height Transition on Approach Slab

* 42" Single-Slope on Bridge (Index 428)

- Begin or End Approach
Slab or Begin or End
Railing on Retaining

- 44” Single-Slope on Roadway/Walls (Index 410 & 6110)

¢ Superstructure
Supports

Shown, Rigid Pay,

Approach Slab (Fleglble Pavement Approach Slab

ent Approach Slab Similar)

Wall
3" Intermediate Open |
Joint (see Notes) See Deatail "C"
: for Pre-cured
| Silicone Sealant
ol
Nov-a T -V, - oW LN
PRI/ o"ﬂJ\:. o b‘-\n."lv
Bridge Deck

F-6"

54_01.

Raise Bars 5P
to maintain 2"

Begin or End f
ab

cover on top-\ Approach Sl A
— — ‘\l — — | — e—  — |
\
Bars 651 Edlzdl=z=dzzl=ezlEzEzE=E=8=H=-71-7"7T7" 1" 71" *ql-
fT?ﬁ-) — ] — e | s | s | = iy
— T |  — s | | | | s | | — s | f | | s | o |
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- | - | | | | L
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Where can you get these Details?

Now Available:

FY 20)17-18 Design Standards - Index 426, 427 & 428 (basic shape on bridge
deck

http://www.fdot.gov/roadway/DS/18/STDs.shtm

Coming November 15t, 2017:

FY 2018-19 Standard Plans for Road and Bridge Construction

— Index 426, 427 & 428 (521-426 thru 427, Height transition details)
— Index 410 (521-001) & 6110 (521-610) barrier on roadway & walls.

— Index 5210 & 5211 (521-510, 521-511) traffic railing/noise walls.
2017/’/_\5
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http://www.fdot.gov/roadway/DS/18/STDs.shtm

Part 2
New Policy for Retrofitting
Existing Bridge Traffic Railings

* Policy Overview
* Example applications
* New Retrofit Standard (Index 490)
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What does an existing traffic railing look like?
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Traffic Railings

* Structures Design Bulle.tin 17);))((X/
Roadway Design Bullet.m 17XX
Require%ents for Existing Traffic Railings

* Revises the Structures Design Guidelines
and Plans Preparation Manual Volume 1

http://www.fdot.gov/design/Bulletins/Default.shtm

FDOT Policy for Existing

FDOT

Florida Department of Transportation
BICK scoTT 605 Suwannee Sirear
GOVERNOR

EACHEL D. cONE

Tallahassee, FL 32309-g45g DTERIM SECRETARY

STRUCTURES DESIGN BULLETIN 17-xx
ROADWAY DESIGN BULLETIN 17 xx
(FHWA Approved- Tune X, 2017)

DATE:

TO:

Jupe x 2017

District Directors of Transportation Operations. District Directors of
Transportation Development, District Design Engineers, Distriet
Construction Engineers, District Traffic Operations Engineers, District
Structures Design Enginears, Distrig

t Structures Maintenance Engineers_
Plans Preparation Manual Holders, Structures Manual Holders

Robert V. Robertson. P.E. State Structures Design Engineer
Michae] Shepard, P.E., State Roadway Design Enginesr

Brian Blanchard, Courtney Drommond, Tim La
Powell, Amy Tootle. Daniel Scheer, Gregory
Ger (FHWA)

Fequirements for Existing Traffic Railings

This bulletin introduces Tequi in the Structures Des
Preparation Manunj 1 ‘elume 1 for the tre

FROM:

COPIES: tner, David Sadler, Rudy
Schiess, 5DO Staff. ] effrey
SUBJECT:

1z Guidelines and Plans

ament of existing bridge, approach slab and retaining
railings in accordance wigh the MASH-15 Implementation Plap a5 stated in

Roadway Desj, Bulletin 16-02 Thjs bulletin also amnounces the development of and release
schedule for Tndex 499 Rectangular Tube Traffic Railing Retrofit and jts associated instructions.
REQUIREMENTS

1. Add the following to Structures Design Guidelines Table 2.2.1 Miscellaneon

[ UNIT [LOAD |
Fectangular Tube Retrofit (Tndex 490)
2

2. Replace Structures Design ¢,
associated Modifications for

s Diead Loads:

uidelines Section 67.1A, Paragmphs 1. 2and 3. and the
Non-Conventional Projects box with the followimng:
A Unless otherwise approved, all new bridze, approach slab and retaining wall mounted
traffic railings_ traffic railing/moise wall combinations and traffic railing/glare screen
combinations Proposed for use in new or temporary construction, resurfacing, Testoration,
rehabilitation (RER) and widening Projects must:

1. For permanent mstallations-
Projects let prior to July 1, 2018-

e suceessfully crash tested to Test Level 4 (minimum), Test Level 5 or
Test Level 6 (as Appropriate} in accordanee with LRFD and either N HRPR
350 or MAS,

eport

www.dot.state ] e

2017 /| _—d
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http://www.fdot.gov/design/Bulletins/Default.shtm

What’s in the Bulletin?

* Requirements for the treatment of
existing bridge, approach slab and
retaining wall mounted traffic railings in
accordance with the MASH-16
Implementation Plan as stated in
Roadway Design Bulletin 16-02.

* Much of existing policy regarding existing
bridge traffic railings is retained, e.g.
“Practical Design” allowances for certain
post and beam railings.

2017_/| -l \ \
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http://www.fdot.gov/design/bulletins/RDB16-02.pdf

SDG Table 6.7.4-1 - 11 pages long!

Table 6.7.4-1 Treatment of Existing Traffic Railings

Required Minimum Treatment of Existing Traffic Railing Installations
- ' < ' >
Existing Design Speed <45 mph Design Speed > 50 mph
Traffic Railing Widenings Widenings
RRR criteria (Treatment of RRR criteria (Treatment of
remaining railing) remaining railing)

) 201'7/1\/ \ \
)esign Training
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Existing

Traffic

Railings

Table 6.7.4-1 Treatment of Existing Traffic Railings

Required Minmmum Treatment of Existing Traffic Railing Installations

Design Speed = 45 mph

Design Speed = 50 mph

Tra?ﬁ}?:sggig]jng o Widenings o Widenings
RER criteria (Treatment of RER. criteria (Treatment of
remaiming railing) remaining railing)
32" F-Shape No action requred. On Interstates and
other high speed
limited access
facilities, retrofit
outside shoulder
mstallations and
See IDS 402 back-to-back
and Index 420 mnside shoulder
for details mstallations with

See IDS 402
for details

more than a 2°-07
separation using
Index 490 or
replace with
Index 426427,
428 or 5210.

No action
required on all
other facilities.

2017
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Existing

Traffic

Railings

Table 6.7.4-1 Treatment of Existing Traffic Railings (cont.)

Required Minimum Treatment of Existing Traffic Railing Installations

Design Speed < 45 mph

Design Speed = 50 mph

Tra?ﬁxisgig]jng o Widenings o Widenings
' RRR criteria (Treatment of RRR criteria (Treatment of
remaimning railing) remaining railing)
Narrow and No action Retrofit with On Interstates and | On Interstates and
Recessed Curb | requured if all of | Index 470 Series | other high speed | other high speed
Continuous the following or 480 Series; or | limited access linuted access
Post and Beam | three critenia are | replace with facilities, replace | facilities, replace
met: Index 422 (with with Indexes 426, | with Index 426
e there 1s no crash | raised sidewalk), 27 428 or 3210, | 427 428 or 3210
history or 23 (with raised
evidence of any | sidewalk), 426, On all other On all other
| impact 27. 428 or 5210. | facilities, no facilities, retrofit
— ¢ 110 structural action requred 1f | with Index 470
work 1s bejﬂg all of the Series or 480
performed on following three Series; or replace
See H:'S_ 104 the bridge criteria are met: with Index 426,
for details e the approach e there is no crash | 427, 428 or 5210.
rnadw'a'}r ]:I.‘iSTDI‘}-‘ or
alignment or evidence of any
cross section impact
are to remain ¢ no structural

unchanged

work 1s bemng

2017 |
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Existing

o Table 6.7.4-1 Treatment of Existing Traffic Railings (cont.)
Tra ffl C Required Minimum Treatment of Existing Traffic Railing Installations
e Existing Design Speed < 45 .mphf Design Speed = 50 .mph.
R a I I I n gs Traffic Railing o Widenings o Widenings
RRR criteria (Treatment of RRR criteria (Treatment of
remaining railing) remaining railing)

42> F-Shape No action required.

See Index 425
for details

2017/’ /_ \ \
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Existing Bridge Traffic Railings

* Requirements stated in the table are minimums and are based on
applicable Design Standards.

* Guardrail to bridge railing transitions in PPM Volume 1 Section
4.7.5, pedestrian related requirements and/or crash histories at a
given site may necessitate retrofitting or replacing existing bridge
traffic railings beyond the minimums.

* Existing bridge traffic railings must be in good condition for them
to be left in place with no action required or where the railings are
required to be retrofitted.

2017 -l \ \
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What else is in the Bulletin?

Index 490

* Announcement of the
development of and release
schedule for Index 490
Rectangular Tube Traffic
Railing Retrofit and its
associated IDS.

* Details from the pending
Index 490.

* Various SDG “housekeeping”
items related to the above.

2017/’ /_ \ \
)esign Training

Erpo



Index 480

N
|

Index 490 —d —

[ I
| o I

N Y : e
i l=—— Existing Railing I f— Existing Railing

@ Based On a CraSh te StEd r% i (to remain) :P;E*i (to remain)
design from Texas DOT [, L7} -

Existing Bridge Deck

Existing Bridge Deck
remain) {to remain)

* Rectangular steel tube O et an —l
that iS bolted to top Of F-Shape Traffic Rarhnidex > Corral Shape Traffic Railing
existing concrete traffic L:]zf S |
railing using adhesive I ) il
bonded anchor bolts. ST e

* Use on outside shoulder ~ ~—-— i e

rai“ngs where called Existing Brftfggf;gji Existing Bridge Ff;‘;‘;]

forin SDG Table 6.7.4-1. oo a5 st maiing

) 201'7/1\/ \ \
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Why Retrofit or Replace 32" Traffic Railings?

AASHTO LRFD BRrRIDGE DESIGN SPECIFICATIONS
13.7.2—Test Level Selection Criteria f \

_ _ TL-4—Test Level Four—taken to be generally
One of the following test levels should be specified:

TL-1—Test Level One—taken to be generally
acceptable for work zones with low posted speeds
and very low volume, low speed local streets;

TL-2—Test Level Two—taken to be generally
acceptable for work zones and most local and
collector roads with favorable site conditions as
well as where a small number of heavy vehicles 1s
expected and posted speeds are reduced:

TL-3—Test Level Three—taken to be generally
acceptable for a wide range of high-speed arterial
highways with very low muxtures of heavy
vehicles and with favorable site conditions:

acceptable for the majority of applications on
high speed highways, freeways. expressways, and
Interstate highways with a mixture of trucks and

heavy vehicles:
y . Y

TL-5—Test Level Five—taken to be generally
acceptable for the same applications as TL-4 and
where large trucks make up a significant portion
of the average daily traffic or when unfavorable
site conditions justify a higher level of rail
resistance; and

TL-6—Test Level Six—taken to be generally
acceptable for applications where tanker-type
trucks or similar high center of gravity vehicles
are anticipated, particularly along with
unfavorable site conditions.

2017 | -l \ \
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No changes to existing policies for:

* SDG 6.7.2: Non-
standard or new
bridge traffic railings
must be approved
by the SDO
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No changes to existing policies for:

* SDG 6.7.2: Non-
standard or new
bridge traffic railings
must be approved g
by the SDO
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No changes to existing policies for:

* PPM Volume 1 4.5 and 7.2.5: Attachments to traffic railings are
strictly limited

Mo U-Tums (R3-1) w/ Official Use Only (FTP 65-06)
Left Lane Ends (W29-1)

Lane Ends Merge Right (W9-2)

Merge Symbol (W4-2)

201'7/‘ \—/_ \ \
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No changes to existing policies for:

* PPM Yolume 1 4.5: Attachments to traffic railings are strictly limited

S L r
j_ "
Shgn OF Sign Cluster

6 Sign Suppar Brackal
L
' (e

SIGN SUPPORT ASSEMBLY
v
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No changes to existing policies for:

* PPM Volume 1 4.7.4:
Retrofit, or in some
iInstances remove,
existing pedestrian
railings
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No changes to existing policies for:

* PPM Volume 1 4.7.4:
Retrofit, or in some
instances remove,
existing pedestrian
railings
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Questions

Contact Information

FDOT State Structures Design Office:
Charles Boyd, P.E.
Assistant State Structures Design Engineer

(850) 414-4275
Charles.Boyd(@dot.state.fl.us

Steven Nolan, P.E.
Structures Standards Coordinator

(850) 414-4272

Steven.Nolan@dot.state.fl.us 2017 /'\_/ ‘:
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